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I BAB V 
NASAHABMEP NAD LISAH  
 ianegnem sahabid naka ini VI bab adaP  rudesorp  ledom nakutnebmep
 uaiR isnivorP damhcA nifirA DUSR id APSI tikaynep susak halmuj nalamarep
 ledom nakutnebmep kutnu ayntujnaleS .atad fitpirksed nagned  ialumid gnay
 narenoisatsek isakifitnedi pahat utiay ,pahat tapme nagned nakukalid nalamarep
segnem ,atad  pahat nad ledom isakifirev pahat ,ledom adap retemarap isamit
  .nalamarep  naka aynpakgneleS buS adap naksalej id -  baB  1.4 - .4 2. 
1.4   ataD fitpirkseD  halmuJ  APSI tikayneP susaK  
 nifirA DUSR id APSI tikaynep susak halmuj atad kutnu fitpirksed kitsitatS
P damhcA nakrasadreb itamaid gnay uaiR isnivor   iraunaJ edoirep nanalub atad
sutsugA iapmas 4102   .9102  tukireB  fitpirksed kitsitats lebat taubid naka
 ialin ,muminim ialin iuhategnem kutnu A naripmaL adap atad nakrasadreb
atar ialin nad mumiskam - j atar nep susak halmu APSI tikay . 
 fitpirkseD akitsitatS 1.4 lebaT  halmuJ APSI tikayneP susaK  
lebairaV  ataD halmuJ  ataR -r ata  mumiskaM  muminiM  
  )N(  O( )gnar  )gnarO(  )gnarO(  
susaK halmuJ  86  15  58  62  
 
atar 1.4 lebaT nakrasadreB -  halmuj atar  atiredid gnay APSI tikaynep susak
 helo neisap  uaiR isnivorP damhcA nifirA DUSR id   iapmas 4102 iraunaJ ialum
9102 sutsugA   halada 15  gnaro  86 lepmas halmuj nagned  nalub  .  halmuj nagneD
 iggnitret 9102 sutsugA nalub adap idajret   kaynabes utiay 58  gnaro   nakanerakid
,altuhrak tarurad gnades uaiR id isidnok  eret halmuj nakgnades  adap idajret hadn
luJ nalub i 6102   utiay  62 kaynabes  gnaro .  tikaynep susak halmuj natakgnineP
k ayntakgninem helo nakbabesid idajret ini APSI  natuh narakabek tabika pasa tuba
 nad uaiR id saulem nikames gnay nahal  rotkaf atres -  rotkaf nial yn s ,a  itrepe   rotkaf
rotkaf ,laggnit tapmet nagnukgnil   .atilab adap naitamek okiser aggnih natikasek
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 nad isasinumi ,izig sutats ,)RLBB( hadner rihal iyab tareb rotkaf aynaratnaiD
 .ayniagabes  
jnaleS  ayntu  naka pahat nakukalid -  nalamarep ledom nakutnebmep pahat
xoB edotem nakanuggnem nagned - atad narenoisatsek isakifitnedi utiay snikneJ  
aratnemes ledom nakutnenem atres  ,ledom malad retemarap isamitse ,  isakifirev
 nad ledom nalamarep kutnu ledom naparenep  .   
 
2.4  ledoM nakutnebmeP   nalamareP  halmuJ  APSI tikayneP susaK   
b adaP aiga n ianegnem naksalejnem ini 2.4  pahat -  nakutnebmep pahat
rep ledom a j nalam APSI tikaynep susak halmu  xoB edotem nagned - D .snikneJ  ata
 nakanugid gnay utiay ledom nakutnebmep kutnu   kaynabes 86   atad utiay atad
 nanalub nalub irad  02 iraunaJ 41   iapmas 9102 sutsugA  .  kutnU  nakledomem
halmuj  malad APSI tikaynep susak  xoB edotem -  snikneJ  ini d  nagned nakukali
pahat tapme  %5 utiay nakutnetid gnay isnakifingis farat nagned nad  , pahat -  pahat
alada tubesret tukireb iagabes h : 
 
 .1 pahaT ledoM isakifitnedI   
T  paha m kutnu nakukalid ini atres atad narenoisatsek iuhategne  
 isakifitnedi itupilem atad narenoisatsek isakifitnedI .aratnemes ledom nakutnenem
 tasak( lausiv araces )atam , ka atad tolp tahilem nagned  laut ek  naidum  naktujnalid
 adap tolp tahilem nagned  nagnasap noitcnuf noitalerrocotua   nad )FCA(  laitrap
noitcnuf noitalerrocotua  .)FCAP(   nakanuggnem silunep ini asilana sesorp malaD
 nautnab erawtfos  M  batini mem raga aggnihes ,nagnutihrep malad hadumrep  
pid  helore padahret lautka atad tolp  1.4 rabmaG adap utkaw   tolp atres FCA   adap  
 2.4 rabmaG nad  3.4 rabmaG adap FCAP tolp  .  tukireB 1.4 rabmaG  tolp nakapurem  
 halmuj lautka atad APSI tikaynep susak  uaiR isnivorP damhcA nifirA DUSR id : 
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G .4 rabma 1   tolP   lautkA ataD  tikayneP susaK halmuJ APSI  
 
 nakrasadreB 1.4 rabmaG   araces tahilid tapad awhab )atam tasak( lausiv  
alop  nad renoisats nakismusaid tapad atad  atar -  atad atar  seires emit  natsnok
jnaleS .latnoziroh ubmus gnajnapes u pad kutnu aynt a  narenoisatsek salejrepmem t
 tahilid tapad atad  iulalem d FCA nagnasap tolp  2.4 rabmaG adap itrepes ,FCAP na
3.4 rabmaG nad  :tukireb  
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2.4 rabmaG  olP t FCA  APSI tikayneP susaK halmuJ  
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3.4 rabmaG  tolP  APSI tikayneP susaK halmuJ FCAP  
         
 p nakrasadreB  tol  adap FCAP nad FCA .4 rabmaG 3.4 nad 2   nakkujnunem
awhab  gal -  gal et sunis araces nurut tahilr  ,  hadus atad awhab itrareb ini lah
.renoisats   
 atad hakapa ijugnem kutnu ayntujnaleS isats  uata reno  ,renoisats kadit
utiay kitsitats iju nakukalem nagned akam   iju toor tinu   nautnab nagned  erawtfos
E-V swei  halada nakanugid gnires gnay ijU .  iju  relluF yekciD detnemguA  ,)FDA(
 norreP spillihP  nad )PP(  nihS tdimhcS spilihP ikswoktaiwK  .)SSPK(  naijugneP
u sisetopih kutn   PP nad FDA iju  fitanretla sisetopih nad lawa sisetopih ikilimem
 gnay :utiay amas  
0H :  halmuj ataD ikilimem APSI tikaynep susak  tinu  toor   atad( susak halmuj  
 APSI tikaynep )renoisats kadit . 
1H   :  ikilimem kadit APSI tikaynep susak halmuj ataD tinu  toor   halmuj atad(
sak  APSI tikaynep su  .)renoisats  
 adaP  nakkujnunem tukireb 2.4 lebaT  iju kutnu kitsitats ialin FDA  utiay : 
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 ijU ialiN 2.4 lebaT FDA   kitirK ialiN nagned gnidnabreB  nonniKcaM  
naraggnA   kitsitatS –
 
 𝒕  ialiN – 𝑷 
)FDA( relluF yekciD detnemguA  986947,5−  0000,0  
kitirK ialiN  %1  295135,3−   
nonniKcaM  %5  915509,2−   
%01  262095,2−   
 
 nakrasadreB  2.4 lebaT nakkujnunem   awhab  ialin |𝑡| � 5. 986947 �   irad
um ialin ialin kutnu kalt   naayacrepek takgnit adap nonniKcaM kitirk 0. 50   akam
kalot  0H  atad awhab nakatakid tapad akam , APSI tikaynep susak halmuj   kadit
ikilimem   ,toor tinu  atad awhab itrareb ini  susak halmuj APSI tikaynep   halada
.renoisats  :utiay PP iju kutnu kitsitats ialin nakkujnunem 3.4 lebaT adap naD  
 
 kitirK ialiN nagned gnidnabreB PP ijU ialiN 3.4 lebaT nonniKcaM  
naraggnA   kitsitatS – 𝒕  ialiN – 𝑷 
)PP( norreP spilihP  397787,5−  0000,0  
kitirK ialiN  %1  295135,3−   
nonniKcaM  %5  915509,2−   
%01  262095,2−   
 
 T nakrasadreB 3.4 leba  nakkujnunem   awhab  ialin |𝑡| � 5, 397787 �   irad
um ialin ialin kutnu kalt  nonniKcaM kitirk   takgnit adap ,0 naayacrepek  akam 50
 kalot 0H  atad awhab nakatakid tapad akam , APSI tikaynep susak halmuj   kadit
ikilimem   ,toor tinu APSI tikaynep susak halmuj atad awhab itrareb ini   halada
.renoisats  
 SSPK iju kutnu sisetopih naijugnep nakgnadeS h ikilimem  lawa sisetopi
nad   fitanretla sisetopih  :utiay   
0H :  halmuj ataD ikilimem kadit APSI tikaynep susak  toor tinu  (  halmuj atad
 APSI tikaynep susak )renoisats  
1H  halmuj ataD : ikilimem APSI tikaynep susak   tinu toor  (  susak halmuj atad
 APPSI tikaynep  .)renoisats kadit  
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:tukireb 4.4 lebaT adap tahilid tapad ini SSPK iju kutnu ialiN  
 
nonniKcaM kitirK ialiN nagned gnidnabreB SSPK ijU ialiN 4.4 lebaT  
naraggnA   kitsitatS –
 
 𝒕 
ikswoktaiwK - spilihP - tdimhcS - )SSPK(nihS  813760,0  
kitirK ialiN  %1  000937,0  
nonniKcaM  %5  000364,0  
%01  000743,0  
 
  nakrasadreB nakkujnunem 4.4 lebaT  ialin awhab  |𝑡| � 0, 813760 �   irad
lin kutnu kaltum ia  caM kitirk ialin k takgnit adap nonniK  akam 50.0 naayacrepe
amiret  0H  akam ,  atad awhab nakatakid tapad APSI tikaynep susak halmuj   kadit
ikilimem   ,toor tinu  halada APSI tikaynep susak halmuj atad awhab itrareb ini
.renoisats  nakrasadreB  irad  iju agitek  toor tinu   tubesret  atad awhab nakkujnunem
 APSI tikaynep susak halmuj  id  uaiR isnivorP damhcA nifirA DUSR  halada
.renoisats   
 nakukalid aguj isakifitnedi ,atad narenoisatsek iuhategnem kutnu nialeS
 .nakanugid naka gnay aratnemes ledom nakutnenem kutnu  nakrasadreB  G  rabma
2.4   nad 3.4  gal awhab naksalejid tapad - adap gal  tolp  FCA  nad  FCAP    ffo tuc  adap
 tikaynep susak halmuj atad kutnu sunis araces lon ek tusuynem nad amatrep gal
 ,APSI .renoisats hadus atad awhab itrareb ini lah  nanikgnumek ikilimem aggniheS  
 agit  aratnemes ledom ugid tapad gnay nakan  utiay   renoisats ledom  ,)1(RA
RA 1(AM 2,  ,) 2,2(AMRA  ) D  aynsitametam ledom nagne  5.4 lebaT adap :tukireb  
.4 lebaT  5 ledoM -M iauseS gnay aratnemeS ledo  
ledoM  sitametaM kutneB  
)1(RA  ttt eZZ ++= −110 φφ  
RA 1(AM 2, ) ttttt eeeZZ +−−+= −−− 2211110 θθφφ  
2,2(AMRA ) tttttt eeeZZZ +−−++= −−−− 221122110 θθφφφ  
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 .2 pahaT retemaraP isamitsE  ledoM  
 haleteS  aratnemes ledom  ,helorepid atad narenoisatsek isakifitnedi irad
s pahat  ayntujnale  halada isamitsegnem  ledom retemarap  atad kutnu ledom raga ,
 sisilana kutnu nakanugid tapad ,ayntujnales  m nakanuggnem nagned tardauk edote  
 atad anerak ,numaN .licekret nakanugid gnay  kaynab halmuj malad   aggnihes
hadumrepmem kutnu   atad nahalognep  akam gnem silunep  nakanug  erawtfos
M batini . tukireb 6.4 lebaT malad nakijasid ledom retemarap isamitsE : 
 
6.4 lebaT   ledoM retemaraP isamitsE APSI tikayneP susaK halmuJ  
ledoM  retemaraP  feoK  ialiN t−  P- eulav  nasutupeK  
)1(RA  0
φ  040,73  61,32  000,0  nakifingiS  
1φ  2772,0  22,2  030,0  nakifingiS  
 
RA 1(AM 2, ) 
0φ  9355,5  77,05  000,0  nakifingiS  
1φ  4198,0  48,7  000,0  nakifingiS  
 1θ  9517,0  44,4  000,0  S nakifingi  
 2θ  8842,0  00,2  940,0  nakifingiS  
 
2,2(AMRA ) 
0φ  02732,4  78,07  000,0  nakifingiS  
1φ  8155,1  46,31  000,0  nakifingiS  
2φ  3436,0−  87,4−  000,0  nakifingiS  
 1θ  6233,1  94,053  000,0  nakifingiS  
 2θ  4353,0−  74,5−  000,0  nakifingiS  
  
 sata id 6.4 lebaT nakrasadreB gnisam irad retemarap helorepid -  gnisam
 ledom atnatsnok nad ledom retemarap ijugnem halada ayntujnales hakgnal ,ledom
 retemarap paites adap nakgnidnabmem arac nagned  level nagned atnatsnok uata
:sisetopih nagned ,sisetopih naijugnep malad isnarelot  
0H  ledom malad nakifingis kadit atnatsnok uata ledom retemaraP :  
1H  ledom malad nakifingis atnatsnok uata ledom retemaraP :  
 akiJ α<− eulavP   kalot akam ,0H   awhab naklupmisid tapad aggnihes
ifingis retemarap .aynkilabes nad ledom malad nak  
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.1  nakifingis ijU  )1(RA  
.a   atnatsnok nakifingis ijU 040,730 =φ  
 ialin iaynupmem atnatsnoK eulavP −   rasebes ,000,0   level nagned
 isnarelot %5   itrareb α<− eulavP   utiay ,50,0000,0 <   tapad aggnihes
  kalot kutnu naklupmisid ,0H  itrareb gnay  040,730 =φ   malad nakifingis
 .ledom  
.b   retemarap nakifingis ijU 2772,01 =φ  
)1(RA retemaraP   ialin iaynupmem eulavP −   rasebes ,030,0   level nagned
 isnarelot %5   itrareb α<− eulavP   utiay ,50,0030,0 <   tapad aggnihes
  kalot kutnu naklupmisid ,0H   itrareb gnay 2772,01 =φ   malad nakifingis
 .ledom  
.2  )2,1(AMRA nakifingis ijU  
.a   atnatsnok nakifingis ijU 9355,50 =φ  
 ialin iaynupmem atnatsnoK eulavP −   rasebes ,000,0   level nagned
 isnarelot %5   itrareb α<− eulavP   utiay ,50,0000,0 <  aggnihes   tapad
 kalot kutnu naklupmisid ,0H   itrareb gnay 9355,50 =φ   malad nakifingis
 .ledom  
.b   retemarap nakifingis ijU 4198,01 =φ  
)1(RA retemaraP   ialin iaynupmem eulavP −   rasebes 000,0   level nagned
 isnarelot %5   itrareb α<− eulavP   utiay ,50,0000,0 <  tapad aggnihes  
kalot kutnu naklupmisid  ,0H   itrareb gnay 4198,01 =φ  malad nakifingis
.ledom  
.c   retemarap nakifingis ijU 9517,01 =θ  
)1(AM retemaraP   ialin iaynupmem eulavP −   rasebes ,000,0   level nagned
 isnarelot %5   itrareb α<− eulavP   utiay ,50,0000,0 <  gnihes g  tapad a
kalot kutnu naklupmisid  ,0H  itrareb gnay  9517,01 =θ   malad nakifingis
.ledom  
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.d   retemarap nakifingis ijU 8842,02 =θ  
2(AM retemaraP )  ialin iaynupmem eulavP −   rasebes ,940,0   level nagned
 isnarelot %5   itrareb α<− eulavP   utiay ,50,0940,0 <   tapad aggnihes
 kalot kutnu naklupmisid ,0H  itrareb gnay  8842,02 =θ  malad nakifingis
.ledom  
.3  (AMRA nakifingis ijU 2 )2,  
.a   atnatsnok nakifingis ijU 02732,40 =φ  
 ialin iaynupmem atnatsnoK eulavP −   rasebes ,000,0   level nagned
 isnarelot %5   itrareb α<− eulavP   utiay ,50,0000,0 <   tapad aggnihes
 kalot kutnu naklupmisid ,0H   itrareb gnay 02732,40 =φ   malad nakifingis
 .ledom  
.b   retemarap nakifingis ijU 8155,11 =φ  
)1(RA retemaraP   ialin iaynupmem eulavP −   rasebes 000,0   level nagned
 isnarelot %5   itrareb α<− eulavP   utiay ,50,0000,0 <   tapad aggnihes
 kalot kutnu naklupmisid ,0H   itrareb gnay 8155,11 =φ  malad nakifingis
.ledom  
.c   retemarap nakifingis ijU 3436,02 −=φ  
)1(RA retemaraP   ialin iaynupmem eulavP −   rasebes 000,0   level nagned
 isnarelot %5   itrareb α<− eulavP   utiay ,50,0000,0 <   tapad aggnihes
 kalot kutnu naklupmisid ,0H   itrareb gnay 3436,02 −=φ  malad nakifingis
.ledom  
.d   retemarap nakifingis ijU 6233,11 =θ  
)1(AM retemaraP   ialin iaynupmem eulavP −   rasebes ,000,0   level nagned
 isnarelot %5   itrareb α<− eulavP   utiay ,50,0000,0 <   tapad aggnihes
 kalot kutnu naklupmisid ,0H   itrareb gnay 6233,11 =θ   malad nakifingis
.ledom  
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.e   retemarap nakifingis ijU 4353,02 −=θ  
)2(AM retemaraP   ialin iaynupmem eulavP −   rasebes ,000,0   level nagned
 isnarelot %5   itrareb α<− eulavP   utiay ,50,0000,0 <   tapad aggnihes
 kalot kutnu naklupmisid ,0H   itrareb gnay 4353,02 −=θ   malad nakifingis
.ledom  
  6.4 lebaT nakrasadreB  isnakifingis iju nad  tapad  nalupmisek libmaid
ab  awh  retemarap nad atnatsnok ialin aumes nagned aratnemes ledom agitek
 .)2,2(AMRA nad )2,1(AMRA ,)1(RA ledom utiay ,nakifingis halada  nupadA
 kutnu )1(RA ledom  aynnakifingis ijuid nad retemarap isamitseid haletes   tapad
om ilabmek silutid  led sitametam :tukireb iagabes ayn   
ttt eZZ ++= −12772,0040,73                                         )1.4(  
 aynnakifingis ijuid nad retemarap isamitseid haletes )2,1(AMRA ledom kutnU
 :tukireb iagabes aynsitametam ledom ilabmek silutid tapad  
ttttt eeeZZ +−−+= −−− 211 8842,09517,04198,09355,5       2.4( ) 
 ijuid nad retemarap isamitseid haletes )2,2(AMRA ledom kutnu nakgnadeS
 :tukireb iagabes aynsitametam ledom ilabmek silutid tapad aynnakifingis  
tttttt eeeZZZ ++−−+= −−−− 2121 4353,06233,13436,08155,19355,5      3.4( ) 
 
 .3 pahaT ledoM isakifireV  
 ,helorepid retemarap haleteS yntujnales  nakanugid tapad ledom raga a
askiremem kutnu ledom isakifirev pahat nakukalid ulrep akam nalamarep kutnu  
helorepid halet gnay ledom nakayalek .  kutnu nakukalid ledom isakifireV
isalerok aynada isketednem  nalamronek nad   malaD .laudiser aratna  seires emit
 sesorp itukignem laudiser awhab ismusa tapadret  esion etihw  laudiser itrareb gnay
 isketednem kutnU .lamron isubirtsidreb nad )isalerokreb kadit( nednepedni surah
 aynada esion etihw nakukalid ulrep akam ,   iju adap   agitek   ledom  gnay aratnemes
let  ,helorepid ha utiay   nagned er isnednepedni iju laudis ( namodnarek iju , gnujL -
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xoB - ecreiP ( CIA iju ,) noiretirC noitamrofnI ekiakA ), ( CS iju noiretirC zrawhcS )  nad
laudiser nalamronek iju . 
.a  laudiseR isnednepednI  
 nad FCA tolp tahilem nagned nakukalid ini ijU  gnay laudiser FCAP
akiJ .ledom helo naklisahid   aynlaudiser edni  )isalerokreb kadit( nednep  akam
 nagnasap halada tukireB .nalamarep malad nakanugid kayal ledom  tolp  nad FCA
 laudiser FCAP  kutnu  ledom )1(RA : 
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.4 rabmaG 4 tolP  FCA  R audise  l  )1(RA ledoM APSI tikayneP susaK halmuJ  
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.4 rabmaG 5 R FCAP  tolP udise la   )1(RA ledoM APSI tikayneP susaK halmuJ  
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  G nakrasadreB 5.4 nad 4.4 rabma  gal awhab tahilid tapad -  irad gal  nagnasap
 tolp  laudiser FCAP nad FCA  isalerok sirag satab irad raulek gnay ada kadit
hawab nad sata laudiser tapadret kadit awhab itrareb ini ,  gal ratna laudiser isalerok  
)1(RA ledom adap  .  ayntujnaleS  kutnu laudiser FCAP nad FCA tolp nagnasap
 ledom RA AM 1( 2, :)  
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.4 rabmaG 7  tolP P  laudiseR FCA tikayneP susaK halmuJ )2,1(AMRA ledoM  
 APSI  
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  gal awhab tahilid tapad 7.4 nad 6.4 rabmaG nakrasadreB -  nagnasap irad gal
 isalerok sirag satab irad raulek gnay ada kadit aguj laudiser FCAP nad FCA tolp
 gal ratna laudiser isalerok tapadret kadit awhab itrareb ini ,hawab nad sata laudiser
1(AMRA ledom adap  ayntujnaleS .)2,  laudiser FCAP nad FCA tolp nagnasap
 ledom kutnu :)2,2(AMRA  
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.4 rabmaG 8  laudiseR FCA tolP RA ledoM AM  )2,2(  tikayneP susaK halmuJ  
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.4 rabmaG 9 R FCAP  tolP udise RA ledoM la AM  tikayneP susaK halmuJ )2,2(  
 APSI  
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  gal awhab tahilid tapad 9.4 nad 8.4 rabmaG nakrasadreB -  nagnasap irad gal
 isalerok sirag satab irad raulek gnay ada kadit aguj laudiser FCAP nad FCA tolp
alerok tapadret kadit awhab itrareb ini ,hawab nad sata laudiser  gal ratna laudiser is
 .)2,2(AMRA ledom adap  
 haleteS  helorepid laudiser isnednepedni u nakukalid ulrep akam ,  ij
dnepedni  utiay ayntujnales isne  ialin nakgnidnabmem nagned
 
p- eulav   adap tuptuo  
 sesorp gnujL - xoB - ecreiP  isnarelot level nagned )(α tukireB .   nakijasid tuptuo   iju
 sesorp gnujL - xoB - ecreiP : 
 
7.4 lebaT  xoB - gnujL( ecreiP -  )xoB halmuJ  APSI tikayneP susaK  
   ledoM )1(RA    
gaL  21  42  63  84  
P- eulaV  ,0 272  ,0 491  ,0 735  ,0 906  
  1(AMRA ledoM 2, )   
gaL  21  42  63  84  
P- eulaV  ,0 211  ,0 011  ,0 773  ,0 844  
   ledoM 2,2(AMRA )   
gaL  21  42  63  84  
P- eulaV  ,0 181  ,0 921  ,0 425  ,0 146  
 
T nakrasadreB 7.4 leba   ialin aumes awhab nakkujnunem eulavp −   kutnu
RA ledom adap gal aumes )1( )2,2(AMRA nad ,)2,1(AMRA ,   adap irad raseb hibel
 utiay %5 isnarelot level P- eulav   50,0  >  .  nakanugid kayal ledom agitek aggniheS
nalamarep kutnu .     
 kitsitats iju irad nialeS gnujL - xoB( xoB - )ecreiP  nakanugid tapad gnay iju ,
 atad igab iauses gnay ledom naaskiremep kutnu  seires emit  iju utiay  ekiakA
 noiretirC noitamrofnI  nad )CIA(  noiretirC zrawhcS  gnay ledom anamid ,)CS(
 atad igab iauses  seires emit  CS nad CIA naraggna ialin nagned nakumet id tapad
 kutnu CS nad CIA ialin lebat halada tukireB .tubesret ledom igab muminim gnay
 .)2,2(AMRA nad )2,1(AMRA ,)1(RA ledom  
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.4 lebaT  ataD CS nad CIA 8  APSI tikayneP susaK halmuJ   
ledoM  CIA  CS  
)1(RA  997460,8  953591,8  
)2,1(AMRA  482350,8  302151,8  
)2,2(AMRA  641901,8  507932,8  
 
 nakrasadreB  irad  8.4 lebat ledom adap CS nad CIA ialin awhab helorepid  
)2,1(AMRA  ledom nagned nakgnidnabid licek hibel   )2,2(AMRA nad )1(RA  lah
 ledom awhab itrareb ini )2,1( AMRA   ledom halada y  kutnu iauses nad kayal gna
R isnivorP damhcA nifirA DUSR id APSI tikaynep susak halmuj atad .uai  
.b  laudiseR nalamroneK ijU  
 naklisahid gnay laudiser margotsih adap tahilid tapad laudiser naamroneK
 avruk itukignem halet ledom naklisahid gnay laudiser margotsih akiJ .ledom
.nalamronek ismusa ihunemem halet ledom akam ,lamron   nakijasid ini tukireB
 ledom laudiser margotsih RA )2,1(AM : 
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.4 rabmaG 01   tolP  margotsiH diseR  lau  )2,1(AMRA ledoM halmuJ   susaK  
    APSI tikayneP  
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  .4 rabmaG nakrasadreB 01   awhab tahilid tapad  tolp sih laudiser margot   irad
 APSI tikaynep susak halmuj atad kutneb itukignem hadus halada   ,lamron avruk
gnay iju nakrasadreB .nalamronek ismusa ihunemem hadus laudiser itrareb ini lah  
RA ledom adap nakukalid halet AM 1( 2,  tarays ihunemem halet ledom ,)
 isnednepedni  atres laudiser k laudiser nalamrone . S aggnihe   ledom kayal   nakanugid
 ledom iagabes kutnu  nalamarep  gnatad naka gnay utkaw . 
 
 .4 pahaT nalamareP  J APSI tikayneP susaK halmu  
 iauses gnay ledoM gnay   utiay ayntujnales sisilana kutnu nakanugid tapad
 ledom halada nalamarep sisilana RA )2,1(AM   sitametam naamasrep nagned
tukireb iagabes : 
        ttttt eeeZZ +−−+= −−− 211 8842,09517,04198,09355,5     ( 4.4 ) 
 atad nalamarep halada ini ledom adap nalamarep pahaT  gniniart  nagned  
 atad nakanuggnem ,ilsa atad irad %08 kaynabes   iraunaJ nalub adap atad utiay
4102   nalub iapmas 8102 inuJ areP . atad nalam  gnitset  uggnem utiay  atad nakan
 nalub irad 8102 iluJ   iapmas sutsugA  9102  adap nalamarep kutnu nakgnadeS .
 ledom nakanuggnem nagned gnatad naka gnay utkaw RA )2,1(AM   irad ialum
 nalub otkO iapmas 9102 rebmetpeS 0202 reb  .  
.a   nalamareP  ataD  gniniarT  
 atad adap nalamareP  gniniart  atad halada nakanugid gnay  lautka   kaynabes
4102 iraunaJ ialumid gnay ,%08   iapmas 8102 inuJ   arac nagned gnutihid tapad
: tukireb iagabes  
tttttt eeeZZZ +−−++= −−−− 221122110 θθφφφ  
tttttt eeeZZZ +−−+=→ −−− 211 8842,09517,04198,09355,5
 
ˆ
( ) 533430,5)0(8842,0)460373,2(9517,0844198,09355,5
 
ˆ
2 +−−−+=Z  
 213470,55=  
( ) 78765,81)460373,2(8842,0)533430,5(9517,0554198,09355,5
 
ˆ
3 −−−−+=Z
   663999,23=  
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( ) 095889,9)1533430,5(8842,0)78765,81(9517,0334198,09355,5
 
ˆ
4 +−−−+=Z
 788899,65=  
( ) 80338,21)78765,81(8842,0)095889,9(9517,0754198,09355,5
 
ˆ
5 −−−−+=Z
 874999,04=  
          
 
⋮ 
( ) 143265,6)409463,4(8842,0)54910,01(9517,0264198,09355,5
 
ˆ
45 −−−+=Z
  744999,54=  
 atad kutnu nalamarep lisah ,aynpakgneleS  gniniart  tapad salej hibel tubesret
 .B naripmaL adap tahilid  
.b   ataD nalamareP  gnitseT  
 atad nalamareP  gnitset  atad nakanuggnem gnay atad nalamarep halada
 atad nalamarep lisah  .gniniart  atad nalamareP  gnitset anuggnem  ialum atad nak
 nalub irad 9102 sutsugA iapmas 8102 iluJ   ledom nakanuggnem nagned
RA )2,1(AM  iagabes arac nagned gnutihid , tukireb :  
tttttt eeeZZZ +−−+=→ −−− 211 8842,09517,0
 
ˆ4198,09355,5ˆ  
( ) )54910,01(8842,0)143265,6(9517,0744999,544198,09355,5
 
ˆ
55 −−−+=Z
  564899,75976532,3 =+  
( ) )143265,6(8842,0)976532,3(9517,0021999,154198,09355,5
 
ˆ
65 −−−+=Z  
656899,47353677,0 =+  
( ) )976532,3(8842,0)353677,0(9517,0043999,154198,09355,5
 
ˆ
75 −−+=Z
391999,75995645,7 =−  
          ⋮ 
( ) )157087,4(8842,0)122358,5(9517,0231999,954198,09355,5
 
ˆ
86 −−−+=Z    
145899,48582269,82 =+  
 atad kutnu nalamarep lisah ,aynpakgneleS  gnitset  tahilid tapad salej hibel tubesret
 .C naripmaL adap  
.c  gnataD nakA gnay utkaW kutnu ataD nalamareP  
  gnay atad nalamarep halada gnatad naka gnay utkaw kutnu atad nalamareP
 nalamarep lisah atad nakanuggnem gnitset  halmuj atad nalamareP .  tikaynep susak
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APSI   kutnu 41   irad ialum utiay ayntukireb nalub rebmetpeS  102 rebotkO iapmas 9  
0202  edom nakanuggnem nagned  l RA )2,1(AM ,  tapad aynnalamarep lisah
utid ini tukireb lebat malad nakkujn : 
 
 lebaT 9.4   lisaH  nalamareP  halmuJ APSI tikayneP susaK  edoireP  rebmetpeS  
9102  –  rebotkO 0202  
oN  utkaW  ( nuhaT/naluB ) nalamaR ialiN  
1 9102 rebmetpeS  457231,95  
2 9102 rebotkO  338950,15  
3 9102 rebmevoN  183960,15  
4 9102 rebmeseD  398770,15  
5 0202 iraunaJ  084580,15  
6 0202 iraurbeF  342290,15  
7 0202 teraM  272890,15  
8 0202 lirpA  646301,15  
9  ieM  02 02  734801,15  
01  02 inuJ 02  707211,15  
11  02 iluJ 02  415611,15  
21  02 sutsugA 02  809911,15  
31  02 rebmetpeS 02  339221,15  
41   rebotkO 02 02  926521,15  
 
 halmuj nalamarep lisaH  APSI tikaynep susak  pahat adap gniniart  , gnitset  
alamarep nad b n otkO iapmas 9102 rebmetpeS nalu 0202 reb  lad nakijasid naka  ma
11.4 rabmaG adap kifarg kutneb  :tukireb  
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11.4 rabmaG  nalamareP kifarG  halmuJ  saK DUSR id APSI tikayneP su  
      nifirA vorP damhcA  9102 rebmetpeS uaiR isni – otkO 0202 reb  
 
 nakrasadreB 7.4 rabmaG   kutnu awhab tahilret  adap nalamarep  atad
gniniart  ukignem it   alop  atad ka .laut   laH ini   idajret  anerak  nakanugid gnay atad
 nakanuggnem hisam nalamarep kutnu  rusnu atad  ka nad ,laut   atad adap gnitset  
aguj nalamarep lisah   itakednem  alop  atad helo nakbabesid ini lah ,lautka atad
 ini pahat adap nakanugid gnay  halada  atad adap nalamarep lisah gniniart  .
ayntujnaleS  lisah kutnu  nalamarep  APSI tikaynep susak halmuj  b adap  nalu
otkO iapmas 9102 rebmetpeS 0202 reb  RA ledom nakanuggnem nagned AM 1( 2, ) 
s gnurednec t 15 utiay aynnalub paites liba   kadit awhab nakkujnunem inI .gnaro
jret  APSI tikaynep susak gnaresret gnay neisap halmuj adap isautkulf ida  paites
eD .nalub  damhcA nifirA DUSR id APSI tikaynep susak halmuj naikimed nagn
 uaiR isnivorP agnem kadit .nanurunep nupuata nakianek imal  
.d  isaulavE   iskiderP  
  
 
  =  EPAM  
∑ ��
Yt-𝑌�t
Yt
��nt 1=
n
 % 001×   
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= 
602133639,0
86
 % 001×       
       = 83,1 % 
 
  EPAM ialin nakrasadreB utiay  83,1 % klupmisid tapad  isaruka awhab na
RA ledom nagned iskiderp AM 1(  tagnas nakatakid )2,  halmuj atad kutnu kiab
 tikaynep susak APSI  k  EPAM ialin anera gnay   helorepid 2 hawabid %0   .  
 
